IL-4 synthesis by in vivo primed keyhole limpet hemocyanin-specific CD4+ T cells. I. Influence of antigen concentration and antigen-presenting cell type.
The development of IL-4 synthesis is a critical step in the regulation of immune responses. Our studies focused on the production of IL-4 by CD4+ T cells taken from mice primed with the Ag keyhole limpet hemocyanin (KLH). In vitro stimulation of such CD4+ T cells with KLH resulted in little or no IL-4 production in the first 24 h of stimulation, indicating that little IL-4 synthesis persists in vivo after immunization. However, IL-4 was generated later at 24 to 96 h of in vitro stimulation, indicating that the potential to produce IL-4 was retained by the KLH-primed CD4+ T cells, but that in vitro maturation of the T cells was required before initiation of IL-4 production. The amount of IL-4 produced in vitro by KLH-primed T cells from BALB/c mice was influenced by several factors. First, stimulation of KLH-primed CD4+ T cells with higher in vitro concentrations of KLH resulted in more IL-4 synthesis, but this was accompanied by more IFN-gamma as well. Second, primed CD4+ T cells from lymph nodes (axillary and popliteal) produced significantly more IL-4 than primed splenic T cells. Third, when primed B cells were utilized to present low concentrations of KLH to the T cells, IL-4 but not IFN-gamma was produced. In contrast, use of splenic adherent cells resulted in IFN-gamma but not IL-4 synthesis. These restricted patterns of lymphokine synthesis, however, were observed only with low concentrations of KLH. Fourth, the amount of IL-4 produced and its regulation by the presence of IFN-gamma differed among mouse strains, in that BALB/c T cells produced much more IL-4 than H-2 identical DBA/2 T cells. Our results characterizing the APC and Ag dose requirements for IL-4 synthesis in KLH-primed T cells from different strains of mice are consistent with previous observations that distinct strains of mice differ in the type of immune response generated against different pathogens, and with the concept that low Ag concentrations preferentially result in high levels of IgE synthesis, which is absolutely dependent on IL-4 production.